The experimental procedures used for the determination of 13 C/ 12 C ratios are essentially those of Craig (1953) and Eckelmann et al. (1962) . The sediment samples were acidified to eliminate carbonate (carbon dioxide), were dried, and were combusted over copper oxide at approximately 800°C. The produced carbon dioxide was purified by passing it over dry ice to remove water and over copper metal and manganese dioxide at 500°C to remove nitrogen oxides and sulfur dioxide.
The purified carbon dioxide samples were analyzed in a 60°, sector-type mass spectrometer similar to that described by Nier (1947) , and described in detail by Nier, Eckelmann, and Lupton (1962) . The mass spectrometric analyses are reported as per mil deviation (°/°°) from the 13 C/ 12 C ratio of the Cretaceous belemnite, Belemnitella americana, from the Peedee Formation of South Carolina. In practice, a commercial lubricating oil with an assigned value of -29.4 per mil relative to the Peedee belemnite is used as a laboratory standard. This lube oil standard was obtained from the Chevron Research Laboratories. The results are reported thus: 13 (in per mil) = 13 C/ 12 C (sample) 13 C/ 12 C (standard)
]3 C/ 12 C (standard) X 1000
Appropriate corrections for carbon-dioxide background in the mass spectrometer source, mixing of sample and standard due to leakage, and tailing under the mass 45 peak were made as described by Eckelmann et al. (1962) .
The precision for complete analysis is ±0.2°/oo. The conclusions of this study are based on differences greater than ±1.0°/oo (5 times precision).
Recent observations (G. S. Bayliss, EPRCo, personal communication) indicate that some sediment samples, even after acidification, still produce appreciable carbonate carbon dioxide-this contamination results in isotopically heavy analyses. Apparently some carbonate carbon is protected during initial acidification by the presence of an organic or mucilageous coating. This problem is serious in carbonates but has not yet been a problem in elastics. However, to test for complete acidification of carbonate carbon we now routinely run (on selected samples as well as all i so topically-heavy results) the following procedure(s): Repeated digestion sequentially with 2N HCL and 30 volume percent H 2 O 2 . Titration of the liquor for CA ++ ion.
INTRODUCTION
Question: Does the 13 C/ 12 C isotope ratio of combustible organic matter found in marine sediments vary with the original surface water temperature or is the ratio determined by the relative amount of terrestrial material? Rogers and Koons (1969) had used carbon isotopic results on total organic carbon from Quaternary marine sequences in the Gulf of Mexico (both shelf as well as slope and abyssal samples) to suggest that the standard geochemical interpretation of 13 C/ 12 C isotopic ratios on combustible organic matter in marine sediments was incorrect. They hypothesize that the ratio in marine sediments is determined by the variations in the original water temperature (that is, the temperature at which planktonic photosynthesis takes place) rather than by the variations in the amounts of terrestrially-derived relative to marine-derived organic materials incorporated in the sediments at a given location (Sackett, 1964) . Sackett and Rankin (1970) agree with the concept that the isotopic composition of sedimentary organic carbon may be related to the temperature controlled composition of the plankton cells living in the overlying photosynthetic zone, but they do not believe this is the controlling mechanism in the Caribbean-Gulf of Mexico system primarily because δ 18 θ values do not support the large variations in surface-water temperatures derived from the observed range of δ 13 C values. However, they do agree with the concept that this δ 13 C parameter may be a useful paleotemperature tool for sediments deposited in the Antarctic regions and the central portion of large ocean basins where the terrestrial contributions are negligible.
Thus, the samples from DSDP, Leg 12 seemed an opportunity for further tests of the controls on δ 13 C values. At Site 116 (Rockall Plateau) a pelagic PliocenePleistocene sequence has been continuously cored. No icerafted or other land derived material was observed in the cores, so this high-latitude section then seemed to be a perfect one for answering the question.
The results from Site 116 can be compared with samples from Sites 111, 112, 118 and 119. Site 111 is atop an isolated knoll some 560 kilometers northeast of Newfoundland and 350 kilometers due north of the Flemish Cap. The knoll is, however, separated from the continental shelf by waters 2800 to 3400 meters deep. Pliocene and Pleistocene interglacial (?) deep-sea foraminiferal oozes alternate with glacial (?) clays with pebbles; the terrestrial material was transported by ice.
Site 112 is in the Labrador Sea, its location is 'nearer-to-shore' than Site 116, and the section contains much ice-rafted terrestrial material. Although Site 116 is at a higher latitude, the microfauna indicates that the water was warmer (Gulf Stream?) than at Site 112. Sites 118 and 119 are located further south in the Bay of Biscay. The fauna is from warmer water, and no ice-rafted material has been observed. Only very little of the finest terrestrial material from the top of density currents might be mixed with pelagic sediments at Site 119; to the contrary, the nearby Site 118 showed a turbidite section and the samples consequently have much terrestrial material. 
RESULTS

Site
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INTERPRETATION
All interpretations for this first paper must necessarily be preliminary and tentative. Precise interpretations require intimate correlation of the carbon isotopic results with the paleontology-paleontology which is not available yet.
In lieu of this we have delineated the intervals of more negative values as "C/T" indicating that the explanation may lie in either cold surface waters in the photosynthetic zone, or strong contributions of terrestrial organic materials.
1 More positive carbon isotopic values are labeled W/M to suggest that they can arise either from the effects of warmer surface waters in the photosynthetic zone or strong contributions of marine organic materials. Postulated breaks between C/T and W/M are dashed. Our previous experience indicates that single values, either high or low, in an otherwise consistent series are more likely from 1) displaced sediments or 2) mixed and relict faunas. Displaced sediments may incorporate organic carbon which was produced at another time and site; the paleontology may indicate either the site of original deposition or subsequent deposition or be mixed. Mixed and relict-faunas may arise due to very slow deposition and/or penecontemporaneous movements. Thus some reinterpretation of the significance of a paleontological designation may be required in these latter cases. The authors have included some of these possibilities in their hypothetical interpretations.
Overall, however, some general observations may be made. Sites 111, 116 and 118 exhibit 1 to 2 o / oo alterations between positive (W/M) and more negative (C/T) 3 Note that the use of the term "terrestrial" during the description of the cores in the Introduction referred only to the indicated source of the elastics, of the grains. No inference should be made about the source(s) of the comingled organics-their carbon may be of either terrestrial or marine photosynthetic origin. The purpose of this research is to help provide guides for interpretations of the source of organic materials.
values. Sites 112 and 119 show no such variations; Site 112 is uniformly cold water or terrestrial, Site 119 is uniformly warmer water or marine. Both show a subordinate trend toward heavier isotopes with depth. Normally we anticipate from kinetic considerations that the gaseous products, chiefly methane, from decomposition of organic matter should carry away the lighter carbon isotope leaving the remaining organic matter enriched in δ 13 C as observed by Vinogradov and Galimov (1970) . We too believe this secondary trend is due to "maturationdiagenesis" during the normal evaluation of organic matter in sediments.
There are, however, two exceptions to a general depth trend; at Site 112 near the pre-glacial to glacial transition within the Pliocene, there is an abrupt change to more negative values. These pre-glacial sediments are unexplicably either colder water or more terrestrial. In Core 119, samples from within the upper Pleistocene do not fall on any "maturation-depth" line but rather they are more positive suggesting either warmer waters or marine. These major changes, we believe, reflect the primary controls on carbon isotopic ratios.
CONCLUSIONS
Surface water temperature control still appears to be most significant in explaining the observed variations. It explains:
(1) The alteration observable in the pelagic PliocenePleistocene sequence at Site 116.
(2) The lack of correspondence between sediment types and distinct δ 13 C values. Trends persist through sections of "silty and sandy clay with pebbles," and/or "foraminiferal-nannoplankton ooze," and/or disturbed "sediments." Observe in Sites 111, 112 and 116.
(3) The difference between Site 116 which is affected by the Gulf Stream and Site 112 where the waters were cooler. At Site 116 δ 13 C values are generally less than -25 %o while those of Site 112 are greater than -25 %o.
(4) The similarities between Sites 118 and 119 in spite of the nearly pelagic section at Site 119 and the turbidites at Site 118.
(5) The observation that "maturation-diagenesis" changes are second-order affects largely masked by more primary controls.
Obviously, there are still anomalies in this data. We recommend that these δ 13 C results be integrated with the detailed paleontology before any precise answer be given to the original question. 
